Ultrasonographic assessment of medial femoral cartilage deformation acutely following walking and running.
To determine the magnitude of medial femoral cartilage deformation using ultrasonography (US) following walking and running in healthy individuals. Twenty-five healthy participants with no history of osteoarthritis or knee injury volunteered for this study. Medial femoral cartilage thickness was assessed using US before and after three separate 30-min loading conditions: (1) walking at a self-selected speed, (2) running at a self-selected speed, and (3) sitting on a treatment table (i.e., control). Cartilage deformation was calculated as the percent change score from pre to post loading in each loading condition. The magnitude of cartilage deformation was compared between the three loading conditions. There was no difference in baseline cartilage thickness between the three sessions (F1,24 = 0.18, P = 0.68). Cartilage deformation was different between the loading conditions (F1,24 = 47.54, P < 0.001). The walking (%Δ = -6.7, t24 = 6.90, P < 0.001, d = -1.92) and running (%Δ = -8.9, t24 = 8.14, P < 0.001, d = -1.85) conditions resulted in greater cartilage deformation when compared to the control condition (%Δ = +3.4). There was no difference in cartilage deformation between the running and walking conditions (t24 = 1.10, P = 0.28, d = 0.33). US measured medial femoral cartilage thickness demonstrated reliability and precision within a single session (ICC2,k = 0.966, SEM = 0.07 mm) and between additional sessions separated by seven (ICC2,k = 0.964, SEM = 0.08 mm) and 16 days (ICC2,k = 0.919, SEM = 0.11 mm). US demonstrated to be a reliable and sensitive imaging modality at quantifying medial femoral cartilage deformation in healthy individuals. Both walking and running conditions created greater cartilage deformation when compared to the control conditions, but no difference was observed between the walking and running conditions.